The recent article by Hiikkinen [1987] creatively addresses a number of important dynamic and thermodynamic processes in the marginal ice zone (MIZ). We believe that her study will stimulate further research on the coupled ice-ocean system. For now, we would like to offer the following discussion of the need to augment the entrainment equation to include surface buoyancy flux for general application to the MIZ. INCLUSION 
In H/Skkinen's study of the coupled ice-ocean system the ocean is considered to have two layers. An essential part of the thermodynamics is the mixed layer entrainment of the lower layer by the surface layer. However, entrainment was parameterized using only the friction velocity at the ocean surface, including an ad hoc e-folding depth dependence from Pollard For the case of an ocean surface just beginning to freeze (we will assume that the fractional ice cover is initially small) the surface buoyancy flux has three components'
B o = -•gQw/(pwc,)-[•g(F-M)(S 1 --Soe)-[•o(E-P)S 1 (4)
Here Qw is the net heat loss from the water surface, F --M is the freezing rate minus the melting rate, S 1 --S T is the water surface salinity minus the ice salinity, and E --P is the evaporation rate minus the precipitation rate. To contrast the differences between (1) and (2) mechanism cannot be neglected: a reduction in the freezing rate will reduce the upward buoyancy flux due to the downward surface salinity flux. Thus the entrainment rate will not be quite as strong as that computed in (5)-(8). Nevertheless, we recommend that (1) be replaced by (2) in H/•kkinen's simulation and in other applications of the complete model.
BUOYANT DAMPING OF MIXING
The more general form of the entrainment equation (2) is especially needed when precipitation P and/or melting M are large enough to cause B o to be positive (downward buoyancy flux). Neglecting this effect would cause excessive deepening to be predicted. This may explain the need to include an excessive exponential reduction of wind mixing in (1). Alternatively, if the recommended form (2) for the entrainment velocity is used, the wind forcing may be balanced by the buoyant damping, and the mixed layer depth will asymptotically approach a steady state: the Obukhov length scale, i.e., h i '" ClU, 3/cBo
This fundamental process in mixed layer dynamics is not possible with (1).
FEEDBACK MECHANISMS
The alternative entrainment parameterization suggested here, equation (2), also implies a positive/negative thermodynamical feedback mechanism in the MIZ, as shown in Figure  1 . The positive feedback mechanism is that the increased (decreased) heat loss Q,• due to ice melting (freezing) intensifies (weakens) the entrainment, which further strengthens (decreases) the ice melting (freezing) rate. However, a negative feedback mechanism is that the increased upward (downward) buoyancy flux caused by the salinity flux due to ice melting (freezing) weakens (intensifies) the entrainment, which further decreases (strengthens) the ice melting (freezing) rate.
The thermal expansion coefficient of seawater, •, is very sensitive to temperature and is small at the freezing point.
Therefore the negative feedback mechanism mentioned here may be more important, in general, than the positive feedback mechanism.
